Biochemical studies of pigments from a pathogenic fungus Microsporum cookei. III. Comparison of the effects of xanthomegnin and O-methylxanthomegnin on the oxidative phosphorylation of rat liver mitochondria.
The effects of xanthomegnin and O-methylxanthomegnin on the oxidative phosphorylation of rat liver mitochondria were compared. The n-octanol/water partition coefficient of xanthomegnin was markedly enhanced by O-methylation, but O-methylation of xanthomegnin reduced the uncoupling effect on the respiratory system of mitochondria. Analogous results were obtained in the uncoupling action of 5-hydroxy-1, 4-naphthoquinone (juglone) and 5-methoxy-1, 4-naphthoquinone (O-methyljuglone) on the oxidative phosphorylation of rat liver mitochondria. These data indicate that the phenolic hydroxyl groups of xanthomegnin might contribute to its uncoupling action on the oxidative phosphorylation of mitochondria. Bovine serum albumin (BSA) improved the efficiency of oxidative phosphorylation of mitochondria which were uncoupled by xanthomegnin. Spectroscopic observations revealed that xanthomegnin interacted with BSA by means of hydrophobic and ionic forces but O-methylxanthomegnin showed only hydrophobic interaction. Analogous interactions between mitochondria and xanthomegnin or O-methylxanthomegnin were observed. These results indicate that the uncoupling action of xanthomegnin on the respiratory system in mitochondria might involve ionic interaction of xanthomegnin with cationic residues in the hydrophobic region of mitochondrial membrane proteins.